In this work, we mainly present upper bounds on α s (G), as for example α s (G) ≤ − 2 (∆(G) + 2 − )/2 , and we prove the Nordhaus-Gaddum type inequality α s (G) + α s (G) ≤ + 2 − 3, where is the order, ∆(G) the maximum degree and G the complement of the graph G. Some of our results imply well-known bounds on the signed 2-independence number.
All graphs considered are undirected, simple and finite. The vertex set and edge set of a graph G are denoted by V (G) and E (G) Therefore we assume throughout this paper that ≤ . The special case = 2 was introduced by Zelinka in [7] . Results on the signed 2-independence number can be found in [3, 4, 6, 7] .
Throughout this paper, if is an α s (G)-function, then we let P and M denote the set of those vertices in G which are assigned under the values 1 and −1, respectively, and we let |P| = , and |M| = . Thus ( ) = |P| − |M| = − 2 = 2 − .
We mainly present sharp upper bounds on α s (G). In addition, we prove the Nordhaus-Gaddum type inequality α s (G) + α s (G) ≤ +2 −3, and we characterize the graphs attaining this bound. Some of our results imply well-know properties of the signed 2-independence number given by Henning [3] , Shan, Sohn and Kang [4] , Volkmann [6] and Zelinka [7] .
The next two results are useful for our investigations.
Observation 1.1 (Zelinka [7]).
If G is isomorphic to the complete graph K , then α 
and [ ] ≤ 0 for = . Therefore is a signed -independence function on G with ( ) = [ ] = − 2. Hence Theorem 2.1 implies that
and thus α s (G) = − 2.
Corollary 2.3.

If G is a graph of order , then α s (G) = if and only if
function on G of weight and thus α s (G) = . Conversely, assume that α s (G) = . If we suppose that ∆(G) ≥ − 1, then Theorem 2.1 leads to the contradiction = α s (G) ≤ − 2. Therefore ∆(G) ≤ − 2, and the proof is complete.
The special case = 2 in Theorem 2.1 and Corollary 2.3 was given in [6] .
Theorem 2.4.
If ≥ 2 is an even integer and G a graph of order ≥ and size , then
Proof. Let 
and thus
( ) It follows that
and so
Using (2), we obtain
and the last two inequalities lead to the desired result.
Corollary 2.5.
If ≥ 2 is an even integer and G a graph of order ≥ , then
Proof. According to (1), we have
Adding these two inequalities, we arrive at
and this yields to the desired bound immediately.
Corollary 2.6.
If ≥ 2 is an even integer and G an -regular graph of order ≥ , then
The special case = 2 of Theorem 2.4 and Corollary 2.5 can be found in [4] and [7, Corollary 2.6 ]. In the case that is odd, we obtain the next results analogously to Theorem 2.4 and Corollary 2.5.
Theorem 2.7.
If ≥ 3 is an odd integer and G a graph of order ≥ , then
Corollary 2.8.
If ≥ 3 is an odd integer and G a graph of order ≥ , then
Corollary 2.9.
If ≥ 3 is an odd integer and G an -regular graph of order ≥ , then
The next family of examples shows that Corollaries 2.6 and 2.9 and therefore Theorems 2.4 and 2.7 as well as Corollaries 2.5 and 2.8 are sharp.
Example 2.10. Hence we deduce that
In addition, we see that
Combining (3) and (4), we find that
Furthermore, we deduce from (3) that
According to (5) and (6), we have
This leads to the desired bound immediately.
If G is isomorphic to the complete graph K such that and have different parities, then
If G is isomorphic to the complete graph K such that and are of the same parity, then
In view of Example 2.10, we observe that α s (K ) = − 1 in the first case and α s (K ) = − 2 in the second case. Therefore Example 2.10 demonstrates that Theorem 2.11 is sharp.
The case = 2 in Theorem 2.11 leads to the next result immediately.
Corollary 2.12 (Volkmann [6]).
If G is a connected graph of order ≥ 2 and size , then
for δ ≥ 1, the next known bound follows from Corollary 2.12.
Corollary 2.13 (Henning [3]).
If G is a connected graph of order ≥ 2 and size , then α
Theorem 2.14.
Let ≥ 2 be an integer and G a K +1 -free graph of order ≥ with ≥ 2 and minimum degree δ. If δ
Proof. Let be an α s (G)-function. We deduce from (3) and (4) that
Since G is K +1 -free, the induced subgraph G[M] is also K +1 -free, and hence it follows from Theorem 1.
2 )/2 . Using (7), we conclude that
and we obtain the desired bound as follows:
The special case = 2 of Theorem 2.14 was proved in [6] .
Theorem 2.15.
Let ≥ 2 be an integer and G a graph of order ≥ with minimum degree δ. If δ + 2 − > 0, then
Proof. Let be an α s (G)-function. Since [ ] ≤ − 1, each vertex of M is adjacent to at most + − 1 vertices of P, and so (M P) ≤ ( + − 1). Using (3), we arrive at
This implies that
This yields to
and the proof is complete.
We close this section by establishing a relationship between the signed -independence number and the domination number γ(G) of a graph G. Proof. Theorem 2.1 implies that 
Now we show that ( − 1)
Inequality (11) is equivalent to 2 3 + 3 + 2 < 2 + 2 2 + 2 + 3 (12)
